INTRODUCTION
Walleye pollock (Theragra chalcogramma) is an important commercial target species throughout northern Japan. Pollock are distributed in the feeding grounds in summer, and migrate to the specific spawning grounds in winter. In 1998, the Hokkaido catch was 320,000 tons, and about 70% of the catch was taken from the Pacific coast of Hokkaido.
Water of the Pacific coast of Hokkaido is affected by seasonal influx of plural current systems. The largest spawning ground along the Pacific coast has been observed at Funka Bay, southwestern part of Hokkaido (Fig. 1 ). Leading studies have been conducted on recruitment mechanisms and oceanographic relationships in this area by the HUBEC (Hokkaido University, suB-arctic Ecosystem dynamics & Climate).') Although information on the eggs and larvae is available, there is little information about juvenile in the area. In this article, we review historical and current data on early life history of pollock along the Pacific coast of Hokkaido. Our review covers the period from approximately the six months post-hatching when the fish size is 8-15 cm. We then discuss possible importance of the nursery grounds on the Pacific coast of Hokkaido for the recruitment fluctuations of the stocks. 
MATERIALS AND METHODS
In order to show the comprehensive, coastal distribution patterns of pollock eggs and larvae, we examined historical survey data from the Hokkaido National Fisheries Research Institute (HNF). The surveys were conducted using an 80 cm ring net for egg (mesh size 0.5 mm), and 130cm or 250cm mouth ring net for larvae in the 1980s and early 1990s (mesh size 0.63 mm and 2 mm, respectively From 1975 to the end of the 1980s, pollock were harvested at high levels, from 200,000 to 300,000 t; however, following a peak catch of 290,000 t in 1981, catches decreased to below 200,000 t. During the end of the 1990s, the catches increased to 250,000 t, owing to the recruitment of the strong 1995 year class. Cohort analysis was performed for stock assessment and the age-0 recruitment fluctuations are evident (Fig. 2) . The 1995 year class was recognized to be the strongest year class in the last two decades. 4) A consistent relationship was not found between age-0 recruitment and spawner abundance EGG DISTRIBUTION AND ABUNDANCE
In the western Pacific Hokkaido, walleye pollock spawn from December to March. Historical egg/larval survey data indicates that the horizontal distribution of eggs in the western Pacific Hokkaido was fairly consistent, and was mostly observed in the vicinity of Funka Bay.
The abundance of the eggs, however, varied significantly between years. Nakatani5) indicated that spawning occurs outside the bay and the eggs drift into the bay as they develop. Egg/larval transport and match/ mismatch processes (early strategy) are pointed out as possible causes of the recruitment fluctuations in this area. 6) Although the major spawning ground is observed at Funka Bay, historical egg survey data indicates there could be an additional spawning ground in the eastern Pacific Hokkaido ,7) and northern Honshu. However, contribution of these spawning stocks to the recruitment fluctuations is still unclear. In the Funka Bay, Nakatani and Maeda 10) observed that as the juveniles grow, they move toward the deep outside of the bay in July. In the Gulf of Alaska, larvae are distributed in the upper surface layer of the waters and drift downstream along the Alaska Peninsula to the juvenile nursery grounds." Drift or migration to the juvenile nursery grounds is thought to be an important event in establishing year-class strength. In Hokkaido, however, information is limited about the juvenile distribution and nursery grounds. 12,13) In 2000, we observed an aggregation of juvenile pollock below the thermocline in the shallow waters off Hiroo to Shiranuka (<150 m) (Fig.3) . Otolith analysis revealed that these juveniles had hatched during early January and mid-March, suggesting the possibility that they originated from Funka Bay (Fig. 4) . Information about by catch of age 0 pollock were obtained through a questionnaire to the fishermen, and the possibility of migration from Funka Bay to the eastern Pacific Hokkaido was suggested. 14) Fig. 4 . Estimated hatch date of juvenile walleye pollock collected at Funka Bay and in the eastern Pacific Coast of Hokkaido. RECRUITMENT 
FLUCTUATIONS AND ITS POSSIBLE CAUSES
From our stock assessment results, the 1995 year class is recognized to be the strongest year class in the last two decades. Our basic premise is that recruitment fluctuations result from events during the early life stage. Most of the efforts of the Pacific pollock recruitment study were focused on Funka Bay, and the influences of oceanographic conditions have been intensively studied. The time of spawning corresponds to seasonal transitions in hydrographic conditions. Egg transport to favorable nursery environments and the match/mismatch process at the first feeding stage is pointed out as possible causes of recruitment fluctuations (HUBEC). Larval supply is one of the most important factors of variability in recruitment, and the events in Funka Bay are thought to be fundamental. Nakatani and Sugimoto6) discussed the role of water temperature, food abundance, and low density of carnivorous plankton in controlling the mortality of pollock larvae in Funka Bay, and these factors are significantly affected by meteorological and oceanographic conditions in the area.
On the other hand, high-density distribution of juvenile pollock was observed in the eastern Pacific Hokkaido in 2000 and 2001. In 1995, when the strongest year class took place, high-density distribution was also observed in this area. Our findings suggest the possible importance of this area as for the nursery ground. Age-0 surveys in this area may be useful to assess future recruitment of the Pacific pollock.
The juveniles fed heavily on Neocalanus plumchrus at the center of the distribution, whereas the frequency of this copepod in the diet decreased at the northern edge of the distribution (Table 2 ). Spatial and temporal variability of food supply in the nursery ground may be an important factor that regulates recruitment at this stage.
It has been suggested that the Tohoku region is an important area for the nursery ground.t In this study, however, we found new nursery ground in the eastern Pacific Hokkaido. Interrelation of these two nursery grounds is unresolved. Biological and ecological information of juvenile pollock in the nursery grounds is still limited. More research is needed to understand the mechanism of recruitment fluctuations in the Pacific coast of Hokkaido, with focus on the larvae and juvenile interaction. 
